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^ An etching device characterized by the fact that in an etching devtce that provides a 
substrate ,0 be processed to one of the dectrodes arranged opposite each other wth a prescnbed 
^11, makes the processing gas into a p.asnta by nnpressing eiectric power between 
the electrodes and uses a computer to control the process for etching the substrate to be 
proc" thts processing gas made tn.o a p.asnta, ,« is composed with a means for tnputttng 



the sensor output indicating the processing state into the computer and a means for composing 
the sensor output thus obtained into a graph and displaying it on a screen. 

nailed explanntT"" " f thp invention 
Objective of the invention 
Industrial application field 

The present invention relates to an etching device. 



Among dev.es for etching vanous thin films that can simplify the complex process of 
.anufaHng senuconductor elements, can automate the process, and moreover, can form 
Zls tth high precision, a plasma etching device winch utihzes the reaction components m 
the pas olasma has been attracting attention in recent years. 

g tZ I™ etching device is provided wi,h an — elecKode a, the bottom < > an 
airtight container con.ec.ed to a vacuum device, for example, an alumtnum electrode body s 
whh an e,ec.rode made of amorphous carbon being provided at the top to oppose *, 
lloned aluminum electrode, an RP power source ,s connected to «h = ho „ arbon 
electrode and aforementioned aluminum electrode, and electrtc power ,s impressed betwe n 
ectrodes from the aforementtoned power source by setting a substrate to be = ^fo 
example a semiconductor wafer, on the aforementioned alummum electrode. A, the same time, 
Z Z P-ess,„ g gas is fed between the aforementioned electrodes. » = » 
then converted tnto plasma by means of the aforementioned electrode P~~^ f 
the aforementioned semiconductor wafer is etched with tins processtng gas that was 

tat ° "Tmis type of etchmg device, many automated devices are provided for loading the wafer 
into the reaction vessel from the cassette and executing plasma etching; the mformauon for 
In orLg and control of*, operatmg state of the automated device is input ~u~ 
provided to each device into a control device that controls the plasma etchmg, and s fed 
he aforementioned many devices after being converted into control informant, In in 
conventional etching device, the par, of the information that controls and mom.ors these 
operating states was displayed only as character information. 

Problems to be solved by the invention 

However, ,n LSI, super LSI, etc, a large volume of various tnformation was necessary to 
determine the processing conditions for obtaining the opumum etching ; rate m 
ultra-fme patterns with high precision, to verify the reproducibility, and to control the lot, and 



.• .1 nutnut of only character information, there were problems from errors m 
with the conventional °^° n * discriminatioB of the aforementioned informal 

reading the informatton and from «*™« ^ fact0K ^ 

Leone who is not a technician with specialized knowledge. 

Constitution of the invention 

Means to solve the ^ m m etching device which provides a 

The invention is characterized oy » prescribed 
.bstrate to be processed to one of the electrodes arrang* ^ ^ J, „ 

Uc ihf > nroressine sas into a plasma; by impressing ci<^ F 
space in between makes <^P~*J^ ^ of etching the substrate with the 
fte electrodes, and use, ompu^ con p ^ ^ ^ ^ 

zsre^s.- — - * — for ~ ng ,he sensor 

output thus obtained into a graph and displaying it on a screen. 

^nT—g device which provides a substrate to be processed to one of the 
.ec—ed opposite each other with a prescribed ^^Z^ . 
P— - a plasma by imping converted into a 

computer to control die process for etthing h chara cterizing the processing 
plasma, was equipped with a means or inputting ;& sen o » p ^ ^ 

state into the computer and a means for composing the sensor output 

and delaying i, on the screen, it is possible to ^^J ^Zor Ending the 
information for analyzing and determining the '^^^Ly it, thereby 

— — - '° ° b 'T r-tTSET^ — In the display 
preventing erroneous reading of ft c an «m of discrep anc,es and quick 

shows on,y a ^ ^^^^Lld large volume of various kinds of 
analysis of and judgement concerning mc „^ n Hition<; and verification of 

mformauon ,n a short time, making determination o proce s cond.nons * ven 

TJZZZZSZ^ -use of d,sp,ays of displays of graphs, etc, lot 
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control and determination of process reproduce bccon.es possible, and control becomes easy 
even for persons other than specialized technicians. 

^"IrXacation examp.e, in w W ch the device of the present invention isappued to 
an J^2Z Z* —or manufacturing process, will he explained, with reference 

t0 ^ Tlwn ,n Figure 1. a device, for exampie, a plasma etching device, that etches and 

ioader ':' - - - — - * 

SSSSi wafer („ from transport par, (3), processing par, (5) ma, -hes 
XccsL wafer (2) posiiioned win, aforementioned a.ignment par, (4), and operation part 
(6) ,ha, execu.es con.ro! of the operation and monitoring of these parts. 

To explaining the loader/unloadcr par. firs,, aforementioned storage part 2) can store 
p,„ral, for exLple, two wafer cassettes (7) capahie of stacking and <* 
example 25 semiconductor wafers (1), by providing a prescribed space in the 

This wafer cassette (7) is mounted on corresponding cassette mounting stand 8 and 
cassette mounting stand (8) is capable of moving vertically by means of the respective 
mdependent elevating mechanism no, shown m ,he figure. Here ,, ,s P« ^ 
aforementioned elevating mechanism to a,ways be positioned below aforementioned cassette 
mounting stand (8), as a corrosion preventive measure. 

Also, mul.Hom.ed robot (9, tha, transports wafer (!) is provided to transport £ 3) 
between aforementioned s.orage par, (2), alignmen, par, (4), and treatment par, (5> Ann (10) 
provided with a holding mechanism, for example, a vacuum pickup mechanism not shown .„ th 
Ze t provided ,0 multi-jointed robot (9), and this arm (10) is formed from a materia, sue as 
rlic J, ouar* ,ha, prevents heav, meta, contamination of wafer (1). " ™« 
robot (9) can rotate free.y with one point as an axis and can move m the honzonta.-axial 
direction Also, vacuum chuck (11) is provided to alignment par, (4) that pos.tions wafer 1) 
Sported by aforementioned .ransport par, ,3). This vacuum chuck (1 1) * — rttf. 
disc-shaped inner chuck and a ring-shaped ou.er chuck .ha, ,s spaced a prescribed 

outer circumference of ,he inner chuck. The aforementioned inner chuck can move vertically 
1 with ,he ce„,er of the inner chuck as the axis, and the aforementioned ou^erchuck can 
move in the horizontal-axia, direction. Also, a sensor, for example, a transmission type sensor, 
which is capable of moving toward the center of the inner chuck and detects the wafer outer 
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circumference, is provided. As was noted above, .he loader/unloader device is comprised of 

(4) , „ constituted. This processing^ ^J^^ 
for executing an etching process wtth plural, for example, 2 systems o, 
,,31 and outside load lock chamber (14) capable of transport^ wafer (1) wtale ™mtammg 
(13) and outsioe mu lti- 0 urpose use to execute treatments such as light 

airtightness and spare chambe ) „ outside load lock cha mber (13). 

e.chmg ashing, et. or, waftr ^J"^^ ^ load lock cnamDer (13 ) by 
Open/Cose ^ dc wa „ „„ the aforementlone d ahgnment par, (4) side and 

t* is provided to the opposite surface from the open/close 

Then handling arm (17a), which transfers wafer (1) to processmg chamber (12) from 
^^Zo,L ins.de load ,ock chamber (13, Also, 
,oad lock chamber (14), open/close mechanism (18a) that makes ,solat,on from processmg 
Iamb 0 2) possible ,s provided in one side wal, on the aforementioned « chamber 
oTside an open/close mechanism (18b) that makes isolation from spare chamber ( 5) 
Se ,s provLd m the s.de wall on the spare chamber (.5) side adjacen, :« ^ose 

Ichan.sm (,8a). Mso, handling arm ^J^^^^^L^ 

chamber (15) from reaction processing chamber (12), is provided ioou 
TZ v cuum cxhaus, mechanism, for example, a rotary pump no, shown in me figure ,s 
onnec.ed to aforemenfioned load lock chambers (13) and (14), and furthermore, a purge 
meTha In no, shown in the figure, is prov.ded that is capable of introducmg an ,nac„ve gas 
« N, Sas. Then, ,n aforemenfioned processing chamber (12), the in de par, ma e f 
Al and applied with a surface alumi.e treatment is formed m,o a cylmdncal shape. A, the bottom 
tf Pressing chamber (1 2), bottom electrode body (20) linked ,0 devahng mechamsm (19) 
s p" o elevate freely, and airttghtness is mamtained w,,h befiows (21, made of a matena 
f elample SUS, in correspondence with the elevation thereof. This bottom electrode ^body (20, 
has a Plate shape and is made of, for example, aluminum that is appheo w.th an aiumtte 
I:!! on the surface. The top surface of bottom electrode body (20, tha, holds sermconductor 
wafer (1) ,s formed into an R, and ,his is tilted from the center towards the penphery^ 

Also, a syn,he,ic high molecular weigh, polymer film, for example, 20-100 urn of h«t 
resistan, po. im de resm that is no, shown in the figure, is provided between bottom electrode 
0XT2O and the semiconductor wafer (1, moun.mg surface by adhering i, ,0 the sem.conductor 
wafer (1 mountmg surface of bottom electrode body (20) with a hea, resistan, ^ re. „ 
adhesive so as ,0 make ,he impedance uniform between semiconduCor wafer (1) and me 
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electee ,ha, bo* .h, sen—, wafer (.,, namely, ™°^^^ mm 
mrough-holes (no. shown i, the figure), orient* verily » onn^naft ^r rn . 

j u j ,f>m«t for example four places and lifter pins (22) capaoieoi eicv.. s j 
electrode body (20) at, for example p ^ ^ ^ ^ ^ 

provid ed within these ^^^^ZLL by operation of elevating mechanism 
p,a,e (23, connected to four hfter p ns ( W'^^ZJ* ^ ^ sprjng (25) lf eleva ,„ g 

, • ■ ic r\rr>viHed at the bottom part of processing chamber (12) and is linKea to a 

ix^—^ » - «- - - * — - for -*r " gas ' 

I be « to the bade surface of semiconductor wafer (,) from these apertures and the 

aforementioned through-holes. WQTTm i P hnttom 

Also, passage (26) is provided within the cooling mechanism, or ««^^ 
, , hodv (20) and when electrode power is applied to aforementioned bottom electrode 

riLeL fiuid and water, with a fluid coo.ing device (— in t e = -d » 

pining (not shown in the figure) connected to this passage (26), in order to impro 
piping (not w ^ ^ exhaust hQles (2?) equally 

mm .Ithm the space between the side par, of bottom eiectrode body ^ Re - 
surface of aforementioned processing chamber (12), is fixed to the side wall of processing 
h^be 1) and the exhaust gas inside processing chamber (.2) ,s exhausted freely by means 
o Tcoleced exhaust device, for example, a turbo molecular pump and a rotary pump, v, 

haTs. pipe (29) connected ,0 the side of the processing chamber (12) below exhaust ring (28), 
T in l o mount and fix semiconductor wafer (1) to this kind of bottom electrode body 
0) clamp ring (30) is provided so that it presses against wafer (1) when bottom electrode body 
0 alTds Clamp ring (30) ,s constituted ,0 ascend to a prescribed height^r exampK 5 ™, 
wh e maintaining a prescribed pressure when wafer (1) contacts . is c lamp nn* ( 0 »id 
electrode body (20) is ratsed. Specifically, clamp ring (30) holds plural shafts of, for example 
h gh p^ty A A L penetrate the top par, of processing chamber (12) while maintaining a sea, 
v re a^p e four air cyiinders (31). Aforementioned Camp ring (30) is adapted to die 
diameter of semiconductor wafer („ in order to press the penphera, par, 
semiconductor wafer (,) ,o the surface of bottom electrode body (20) formed into an R. This 
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„ nm is for example made of aluminum, has an alumite treatment applied to tts 
clamp ring (30) is, for example, m ™„ „„ , h . surface bv means of this atamite 

surface and provides an insulating alumina covering on the surface by m 
^Then top electrode body (32) is provided a, the top par, of processing chamber (12) 
J ^ bottom electrode body (20). This top electrode body (32, is made of a conducive 

Ten flxamnle aluminum with alumite treatment applied to its surface, and a cooling 
: Is r d7, *is top electrode body (32). This cooling means comprises, for example 
72 ( that runs inside top electrode body (32), is linked to a cooling device (not shown m 
ZZZro^ outside aforementioned processing chamber (12) via piping (no shown in 

8 ; onnected to this passage (33), and has a structure by which a fluid arenas 
example a mixture of antifreeze fluid and water, that is maintained a, a prescribed temperature. 
ToT^I (34) made of, for example, amorphous carbon, is provided to the bonom surface of 
I top electrodeldy (32), and is electrically connected state to said top ****** ™ 
did* space (35) is formed between this top electrode (34) and top eiectrode body (32), g- 

p y p^e 36 is connected to mis space (35), and this gas supply pipe (35) ,s <° 
freel supply a eaction gas, for example, CHF„ CF 4 , etc. and a carrier gas, for example, Ar, He, 
T o orementioned space (36) from the gas supply source (not shown in the figure) outside 
Lltioned processing chamber (!2) via a flow rate adjuster, for example a mas,f,ow 
cooler, no, shown in the figure. Also, plural baffles (37), which have p.ural apertures for 
diffusing the gas equally, are provided to this space (35). 

Then, plural ho,es (38) are formed in ,op eleCrode (34, so as ,0 lead ou, reaction gas e .. 

diffused by baffles (37), to the inside part of processing chamber (12) via said top *«<<*<">< 
autuseo oy uau v „ .urtrnde (34) and top electrode body 

insulation ring (39) is provided at the periphery of ,h,s top electrode (34, a p 

(32), and shield nng (40) is arranged to extend ,0 ,he bo,,om per.ph.al surfece ***** 
e.ecrode (34) from the bottom surface of this insulation ring (39). This shield nng (40) is formed 
1 1 ,n u, tor, for example, of ethylene —nde resin, appr„xima,ely ,he same .am* er 
as ,he substrate ,o be processed, for example, semiconductor wafer (,) to be etched, so that the 
Isma can be controlled. Aiso, high fluency power source (4,) is provided for impressing 
high frecuency eiectric power to aforementioned top eleCrode body (32) and 
body (2 ) Th n, open/close mechanism (1 5a) is provided to aforementioned spare chamber ( 5) 
on , m H-joiiited robot (9) side, a purge mechanism that introduces an inactive , gas «c an an 
exhaus, mechanism no, shown in the figure are provided to prevent lining etc. of wafer ,1) due 
,„ the pressure differences from the atmosphere with opening and closmg thereof, and a 
mountig sund, no, shown in ,he figure, for iransferring wafer (1) ,s provided tha ^can elevale. 
Then operalion part (6) is provided to monitor the wafer processing state and to control the 
option of each mechanism constituted as described above. This operation par, (6) is comprised 
of control par, (42), which execu.es arithmetic processing of various information, and operation 
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display par. ,43), which execu.es monitoring, e t c. and is compose* with software written in, for 
^ Mo'ZIec con.ro, par. (42) is composed ,o aiiow individua, ac.iva.ion or operation 

T ro„,roH42) is comprised of collier (44) tat executes ari.hme.ic, companson, and 
type of control (42) ,s comp ^ ^ infonnation processe<1 

other processes within control part (42), memory par t ) 

in controller (44) and information from the sensors or operation dtsp.ay par. (43), and tuner (46) 
that measures the duration of the etching process. fnrexamD i e a CRT 

Then operation display part (43) is comprised of dtsplay part (47), for example CR 
.ha. displays m information from con.ro. par. (42), and inpu. par. (48), composed of p.uraHnpu. 
mi; for example, Keyboard, ,C card, e.c, .ha. mputs information from operation dtsplay par. 

<43> ' nt r v l™rs provided at the aforementioned s,,e mon,o ri n g positions consi, of 

"a^pt, .here ,s a barra,ron ga g e .ha. measures and de.ec.s me vacuum pressure 
wi.hin ^chamber (.2), hi g h frequency g enera.or .ha. de.ee, « 
power consumption of ht g h frequency elecric power impressed on elects (20 »d 04 * 
rotary encoder ,ha. measures and detects the space between bottom electrode body (20) and top 
etlde (34) wtthin processing chamber (.2), mass flow controller that control and detects the 
^ 11 of the several g ases flowing wtthin proce S sm g chamber (1 2), platmun , temperatur e 
measurement resistor that independently measures and detects the temperature of bottom 
ZTbody (20) and .he .empera.ure of up electrode (34) within P r„cess,n g chamber 12), 

g ha. measures and de.ec.s .he Camp pressure of ute damp for adhering and fx mg 
wI T, which is the substrate to be processed, to bottom electrode body (20) wthin process 
Iamb r (12), mass flow con.ol.er .ha. measures and detects the How rate of the coo hn g gas, for 
tamo e He g as introduced to cool the back surface of aforementioned clamped wafer (1), 

.he completion of e,c„,„ g from the specifc reflected hgh. wtthtn 

Pr0Ce te 8 " *ntd function of .he aforemen.ioned etching device wi„ be explatned. 

First of all, wafer cassette (7) loaded wi.h abou. 25 wafers is mounted on cassette 
mounting stand (8) for reloading by operator, robo, hand, e,c, and emp.y wafer cassette (7) is 
Znted on cassette moun.ing s.and (S, for unloadmg. Then, wafer (1) ts moved y by 

means of .he elevating mechanism and ins.a.led a. me prescribed position S™"* 
muln-jomted robo, (9) is moved and positioned at wafer cassette (7) for loadtng. Then, arm (10) 
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or mu„i*in,ed robe, (9, ,s inserted under necessary wafer (,). Tb-« — s^ (S, 
is lowered by a prescribed amount and wafer (1) is vacuum grasp by arm (10). Next, arm (10) 

f"d 1L and positromng of the orifura [transition] is executed. A, th.s «™. - 

P . beenintroducedin , oins ide load lock chamber (13) and 

^^p— ec hLsm <16a> of inside load lock cha^B) ,s opened w hl ,e 
ntroducing N, gas, wafer (1) positioned with handling arm (.7a) is »^»> 
aforementtoned inside load lock chamber (13), then open/dose mechamsm (16a) ts closed. Then, 
the .aside of this inside load lock chamber (13) is evacuated "'V^*"""-** 
example 0 1-2 tcrr. At this time, treatment chamber (12) also has already been evacua edto a 
^pressure, for example, 1x10^ torr. Open/Cose mechamsm ,16b) of inside oa ock 
chamber (.3) is opened in this state and wafer (1) is transported into processtng chamber (12) 
1 h andling J '(17.). In accord with this transport option, lifter pins (22) ascend a, a speed 
of for example, 12 mm/S, by means of elevating mechanism (24) torn the through-holes of 
bonom electrode body (20). With these lifted, wafer (1) is installed and left stationary on top of 
each Hfter pin (22). Thereafter, aforementioned handling arm (17a) is stored wtthm ,r^e load 
lock chamber (13) and open/Cose mechanism (lob) is closed. Then, bottom electrodebod <&> 
within processing chamber (12) is raised a prescribed amount by elevatmg mechamsm ( 9 so as 
to mount wafer (1) on, for example, bottom electrode body (20). Furthermore, bottom electrode 
body (20) ,s continuously raised a. a low speed, contacted to clamp ring (30), and ,s ratsed by a 
prescribed amount, for example, 5 mm, while maintaining a prescribed pressure. The gap 
between bottom electrode body (20) and top electrode (34) is accordingly se, a. a prescnbed 
spacing for example, 6-20 mm. Exhaust control is executed during the aforementtoned operatton 
1 the necessary gas f)ow and exhaust pressure settings are verified. Thereafter, a reacfion gas, 
for example, CHF 3 gas 100SCCM or CF. gas 100SCCM, and a carrier gas, for example, He gas 
1000SCCM, Ar gas 1000SCCM, etc. are equally rectified by means of baffle (37) provtded to 
space (35) of top electrode body (32) via gas supply pipe (36) from the gas supply source whtle 
controlling exhaust so as ,0 maintain the inside of processing chamber (12) at 2-3 torr, and these 
are made to flow out to semiconductor wafer (1) via plural holes (38) provided to top electrode 
(34) At the same time, high frequency electric power with a frequency of, for example, 
13 56 MHz, is impressed between top electrode (34) and bottom electrode body (20) from hrgh 
frequency power source (41) to convert the aforementioned reaction gas into plasma and, for 
example, anisotropic etching of aforementioned semiconductor wafer (1) is execute* w,,h this 
reaction gas converted into plasma. A, this time, top electrode (34) and bottom elech.de body 
(20) reach a high temperature due to the apphcation of high frequency electnc power. When top 
electrode (34) becomes hot, thermal expansion is naturally generated. In this case, top electrode 
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( 34) is made or amorphous ca*o„ and top e.ectrode £ £ £ ? 
— S ° i P-a by a cooling 

(32), ana u muiic^i ^ r conC ern about generating defects by 

even the semiconductor wafer (1) becomes hot, so there is concern g _ 

r ^ rt « tVi^ cnrface of semiconductor wafer (1 ). l nereiore, uuuuin 
damagvng the resist pattern formed on the surface of em a 
electrode body (20) is also cooled by pumping a mixture of antifreeze fluid and 
o*g d!vicl no shown in the figure) of a separate system linked via pming to passage (26) 
™ d bin, part, in the same manner as top electrode (34). This cooling water is 

Zolled ,0 be, for example, about 0.60°C, in order to ^ ^ by ^ 

■ a nnr wafer m at a fixed temperature. Also, semiconductor wafer (1) is neatea oy 
semiconductor water ( 1 ) at a nxeu v : fed t0 the back surface 

thermal energy of the plasma, so a cooling gas, for example, helium gas . fed 

plural, for exampl , P ^ gag introductlon pipe . At 

bottom electrode body (20), the cooling gd» , nosit ion of 

this tl he -t-^^^st ^ - ... « 

semiconductor wafer (1) is cooled by feeding said helium gas into thrs spac. 
fo, a prescribed time, for example, 2 min, while maintaining these condittons. Then, bottom 
IXIdy ,20) is lowered while exhausting the reaction gas, etc. m p_ g ««> 
nnon completion of this process, and wafer (1) is placed on lifter pvns (22). Then, the pressur 

posing chancer (1 2, and outs.de load lock chamber ,14) ,s r^e about *e = d 
open/Cose mechanism (18b) is opened. Next, handling arm 

chamber (14) is inserted into processing chamber (12), aforementioned hfter pins (22) are 
^VJwafer (!) ,s grasped and mounted on handling arm (,7b). Then an t ^ 07b) 
,s stored within outside load lock chamber (14) and open/close mechamsm (18a) is closed. A 

"me, spare chamber (15) has already been evacuated to be " 
,„,v rhamber 04) Then open/close mechanism (18b) is opened and wafer (1) is stored on 
m tXZ^Z Iwn-n - figure, w.thin spare chamber ,1 5 , by means of handhng arm 
0 7b) Then, open/Cose mechanism (18b) ,s Cosed, the mounting stand ,s lowered and 
open/closemechanism(15a)ofsparechamber(15).sopened. m , im „ f 
Next mu„,,o,nted robot (9) is moved to a position prescribed beforehand, arm (10 of 
.his multi-jo med robot (9) is inserted into spare chamber 05), and wafer (1) is grasped and 
mounted on arm (.0). Then, arm (10) ,s transported, multi-jointed robot (9, ,s rotated by 1 80 
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(7)bymemsofatm (10) The afore—, i series of operatic is executed w.th regard to al, 

wafcrs I ^ — *~ » - « » — 

on the information processing in operation part (6). ^ 

Substrates to be processed, for examp.e, wafers (1), are placed 
cassette units [step] (50), the temperature of top and bottom decodes (20 and ( 2) n 
processing par, (5), the temperature of the side wall of processtng chamber < ^ • *e ~ 
method of for example, the end pom. for determining etching process complete, etc are 

by procels condign se,«ng [step] (5.) from ,pu, pan ^ 
(43) and then stored in memory part (45). Next, in process procedure sett ng [step] (52) 
12'eTures for the order, the combination, and the duration of, for example, mamtenance of 
procedures tor me , „ f „ mcess in 2 nart (5), application of high frequency 

pressurewithinproc«ssingchamber(12)ofprocessmgpartp), PP „. stor ed in 

Lctnc power, dehvery of processing gases such as reaction gas, earner gas, etc. are stored » 
memory part (45) from input par, (48). Next, when the start switch, no, shown ,n the figure, of 
"d, ,a par, (43, is pushed [s.ep (53„, wafer (!) is transported by means . «, 

U composed of, for example, '^^^^Z 

wafer cassette (7) placed in storage part (2), [step J p4) men moun 

117(12) of rocessing par, (5) [step, (55). Next, setting ,s executed in process con ,, ion 
M. (M , *e process condition stored m memory par. (45) and acuta, mformation from 
setting istepjpi;, y nrnce ssine Dart (5) are compared step 

the sensor that is detecting the processmg condmon in processmg pan ( ) v 
(56) and if the condition is no, satisfied, processing par, (5) is contiolied by controller (44) until 
actual information from the sensor satisfies that condition, so that i, becomes the set process. 
Then when the condition is satisfied, cooltng gas for coohng wafer (1) ,s mttoduced a 
jessing gas such as is ind.ca.ed m ,he process procedure, for examp.e, flow ,s mtioduced 
Cp] (57 according ,o ,he instructions s,ored in memory par, (45) which were entered n 
Ss P ocedure setting [step] (52). high frequency eleCric power is appl ei and the e tehmg 
process s s,arted. Then e.chi»g ,s executed until end poin, de.ection ,s made by - ^ 
Lmpie, ,he average value end poin, detection method ,ha, was specified in proc ss condition 
setting [step] (5 1), using the information of a sensor, for examp.e, a monochromator, in me 

e ig pal [step, (58). Then when end pom. detection [step, (59) ,s made, cooling gas for 
cooling wafer (1) stops. Simultaneously, for example, in-flow of .he processmg g^ stepped 
and appl.ca.ion of high frequency electric power is stepped [step] (60) accord.ng to the 
procedure set in process procedure setting [step] (52). 
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Next wafer (1) is stored in cassette (7) for storing ta storage part (2), by means of 

in processing part (5). Then, the operations subsequent to pressmg the start w,«ch P 
„„,il all wafers (1) stored ta wafer cassette (7) for loading are completed as >n flow [step] (63). 

He^n utputs of various sensors, which detect the aforementioned process s«es, 
can be delayed a. the necessary time. Specifically, as shown m Figure 5, whether or no, to 

elLed from the keyboard in operation dtsp.ay par, (43). Nex« ^ des,red^he 
processing s,a,e is selected from the keyboard in operation display par, (43) [s,ep](65 . Then, 
Itcd processmg s,a,e is incorporated in control par, (42, [step, (66). Here, anthmehc 
"ocelg is executed on the incorporated information and the graphing process ,s exec . d 
[27(77 Then the result of the graphing process ,s displayed in display part 47, [step <6£ 
' Pl This display is a voltage conversion display by means of a graph with for examp e, the 
voltage on the vertical axis and the time on the horizontal axis, as shown m Ftgure 6. Thts 
dC state continues as long as there ,s no indication from the keyboard of mput part (48, The 
« u L of the display data ,s a cycle of, for example, 200 mS. Here, when an '— of 

1 Impletion is executed from ,he keyboard in input part (48), it is reset an renuns 
ongmal state Also, a closed .oop is composed so as to return again to the ongmal state ,f no, ,o 
rlknlav" is selected in aforementioned selection [step] (64). 

As no,ed above, the processing state of the device is disp.ayed in display part (47) m real 

time as a graph of the necessary sensor data. 

As was noted above, according ,o «ns workmg example, since an etch.ng devce that 
provides a substrate to be processed to one of the electrodes arranged oppos.te each other wrth 
prescribed space in between, converts the processing gas into a plasma by .mpressmg electnc 
power between the electrodes, and uses a computer ,0 control the process for ***** 
substrate ,0 be processed with ,his processing gas converted ,o a plasma was equ.pped w,,h a 
melns for ,npu«ing sensor output detecting the processmg state into the computer and a means 

poss,b.e to compose a .arge volume of vanous kinds of information, for 
determ.nat.on of the reproducibility of the process or for finding the process condntons » ord 
,0 obtain the optimum etching rate, into a graph and display it, to prevent erroneou s read n of 
character informat.on tha, tends to occur when only a large volume of c aracte* s d, p, ^ » 
find discrepancies easily, ,0 analyze and ca,egorize the aforementioned large volume of vanous 
kinds of information quickly, to make find.ng process conditions and venficanon of 
reproducibility easy, to se, and adjust the process properly, and to greatly reduce the p^los 
,,me Also, displays of graphs, etc., make comparative examination easy even for a person who ,s 
not a technician with specialized knowledge, lot control and determinat.on of process 
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SPOTa T~!r is no, restricted ,o ,he aforementtoned working example, - , can he 

applle d t0 —o, n—uri ---- 

for example, a required thin film on a substrate to be processed, asmng 

r6S1St ' furthermore, needless to say, it can be apphed to a device that manufactures LCD 
substrates used for image display devices such as liquid crystal TV, etc. 

W,£ ^££SSL of an e,ch,ng dev. ex.a.ning * working example of - 

nrocessine part of the device m Hgure i , r igurc j i& a & 

"In par,, Figures 4 and 5 are flow char, explaining Figure 3, and F.gure 6 ,s a 
working example of the display shown in the display par, of Frgure 5 . 

(5)... processing par,, (42)...control part, (43). .. operate d,splay part, (44)...controller, 

(45). . .memory part, (46). ..timer. 



Figure 1(A) 

(2) Storage part 

(3) Transport part 

(4) Alignment part 

(5) Processing part 

(6) Operation part 
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Figure 1(B) 




Figure 2 

Turbo molecular pump 
Rotary pump 
Gas supply source 
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Figure 3 



Key: A Keyboard 

B IC card 

C Operating unit 

(2) Storage part 

(3) Transport part 

(4) Alignment part 

(5) Processing part 

(42) Control part 

(43) Operation display part 

(44) Controller 

(45) Memory part 

(46) Timer 

(47) Display part 

(48) Input part 
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>TA-> 



50 

51 ' 
52 



53- (l?-\X*40H) 



01^ 



57 

7D- 



— £ 




70- 



61 



—62 




Figure 4 
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Key: 50 Mount wafer cassette 

5 1 Set the process condition 

52 Set the process procedure 

53 Turn ON start switch 

54 Transport wafer 

Set wafer in the processing chamber 

Adjust the top and bottom electrode temperature, sidewall temperature, clamp 

^^iJ^^rSdAe actual value within the processing chamber 
correspond 

57 (Flow) Wafer cooling gas is introduced 
Processing gas is introduced 
High frequency electric power is applied 

58 (Flow) Process 

59 Detection of end point 

60 (Flow) Wafer cooling gas is stopped 
Processing gas is stopped 
High frequency electric power is turned OFF 

6 1 Transport of wafer 
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62 
63 



Storage of wafer in cassette 

(Flow) Prescribed number of wafers completed 



YES 



65 



66 



■67 



•68 



Key: 



A 

64 

65 

66 

67 

68 



Figure 5 

Processing state of the device 

Display the processing state of etching device 

Select the displayed processing state 

Incorporate the selected processing state in the control part 

Compose the incorporated information into a graph 

Display in the display part 
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REALTIME OATA SELECT MENU 
MENU 



'1 PRES 6 GAS2 11 L TMP 16 EPD 

2 RF.L 7 GAS3 12 U TMP 17 

3 RF.R 6 GAS4 13 C TMP 18 

4 GAP 9 GAS 5 14 C PR 5 19 

5 GAS1 10 GAS6 15 C GAS 20 
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6 7 

MENU NO 

MAX VOLT 
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SAMPLE "01" D1SP START 
TIME M *N SEC 

00 10 20 

TIME (SEC) 

T 1 

9 10 
XX GRAPH PAGE SEL (MEMO) 
XX PAGE CHANGE ?? 



DISPLAY START 
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